Abstrak
INTRODUCTION
The rice is a staple food for the people of Indonesia and significantly contributes to its economic development. Based on FAO (2011), a basic foodstuff including rice should be able to meet the needs of human energy to maintain a good health condition. The human body is recommended to acquire calories as much as 1,800 kilo calories a day, in which can be obtained by consuming rice. Therefore, the lower the consumption of rice can cause malnutrition, which is affected to the welfare of society.
In Indonesia, the price of rice is strongly influenced by the supply of rice. The price of rice tends to be stable at the time of normal supply condition, declining at a time when the supply is abundant at high harvest periods, and increasing at the time when supply is limited during low harvest periods. The high harvest seasons in Indonesia are around March-May, while the low harvest seasons are around January-February. Occasionally a market intervention should be taken into an action by the Government of Indonesia during the low harvest season to control and to manage the price of rice and the inflation, so low-income society could meet their basic needs. Wood et al. (2012) , one of the reasons for the rising number of poor families in developing countries due to rising food prices (including rice). The increase in food prices most affects the lives of the poor people because the proportion of spending on food consumption in this group is the biggest (Naranpanawa and Bandara, 2012; Monteiro et al., 2012) . Therefore, the government's role is obviously vital in order to manage the supply and the price stability and keep it affordable for the poor people.
On the supply side, the form of price control can be applied by increasing the supply of rice to the market and also giving free direct assistance by providing "rastra/raskin" to the poor people. According to Indonesia Act Number 18 Year 2012 on Food, the definition of food security is a condition while the fulfillment of food for the country up to individuals, that reflected in the availability of adequate food, both quantity and quality, safe, diverse, nutritious, evenly distributed and affordable and not contradictory with religion, belief, and culture society, to be able to live healthy, active, and productive in a sustainable way. Based on the definition it can be inferred that the issue is not just food availability, but the affordability of food especially rice is very important. The relevant authorities have to conduct market interventions if the food is not affordable and available for the society especially the poor people. This study pursues to define how communication aspect is really important as a part of market intervention mechanism to control the price and the stock of rice in Indonesia.
Related to the Regulation of the Ministry of Trade No.46/M-DAG/PER/7/2017 on the Implementation of Communication and Information Technology in the Ministry of Trade, the role of information and communication technology is increasingly supportive of activities and achievement of the Ministry of Trade's performance needs to be supported by technology governance information and communication more effectively and efficiently. Article 1, Paragraph 3 states that Communication and Information Technology is a technique for collecting, preparing, storing, processing, announcing, analyzing, and/or disseminating information (Kementerian Perdagangan, 2017) .
According to Berger (1995) , mass communication involves the use of print or electronic media, such as newspapers, magazines, film, radio, or television, to communicate to large numbers of people who are located in various places --often scattered all over the country or world. The people reached may be in groups of varying sizes or may be lone individuals. A number of different elements make up mass communication media; images, spoken language, printed language, sound effect, music, color, lighting, and a variety of other techniques are used to communicate messages and obtain particular effects.
Based on Law of Republic of Indonesia Number 7 Year 2014 on Trade, Ministry of Trade has an obligation to ensure the smooth distribution and availability of staple and essentials goods (Barang Kebutuhan Pokok dan Barang Penting) including rice. Therefore, Ministry of Trade using the concept of Mass Communication to announce and disseminate information in print or electronic media so that rice commodity can be intervened to become affordable and available.
Few researchers look at the role of mass communications to the market interventions of staple and essentials goods especially rice commodity in Indonesia using ARCH/GARCH and Structural TimeSeries Model. There is an opportunity to fill the gap. Thus, this paper aims to give a contribution for further study by analyzing the role of mass communications to the market interventions of rice commodity in Indonesia.
METHODS
This is a quantitative analysis using Autoregressive and Moving Average (ARMA), Autoregressive Conditional Heteroskedasticity/Generalized Autoregressive Conditional Heteroskedasticity (ARCH/GARCH), and Structural Time-Series Model (STSM). ARMA model is a combination of AR(p) and MA(q) models and is suitable to analyze for univariate time series modeling (Adhikari and Agrawal, 2013) . Meanwhile, ARCH/GARCH is applied in this study to analyze return series that have the property of changing the variance level (Chand et al., 2012) . Then, STSM is applied in this paper to provide the possibility to expand the information to explain the observed data by structural decomposition that consists of 3 components (Trend, Seasonal and Cycle) and 1 irregularity (Sen and Chaudhuri, 2016; Rahman, 2012) .
Autoregressive Moving Average (ARMA)
ARMA univariate modeling is conducted by BoxJenkins procedure with stages: (1) identification by looking and comparing correlogram from some combination of existing model, (2) estimation by Ordinary Least Square (OLS) or Maximum Likelihood, (3) evaluation with check the estimated model if it is sufficient. A simple ARMA model is ARMA(1,1) which can be presented as follows: There are several studies attempting to analyze food prices by using several econometric approaches. Shiferaw (2012) examined the fluctuations in agricultural commodity prices in Ethiopia using ARCH/GARCH to capture the benefits of commodity price changes. In addition, Ederington and Guan (2013) used the GARCH model to estimate food prices that found large conditional variance changes led to increased risk of variance. Then Jati (2014) analyzed the volatility of sugar price by using ARCH/ GARCH which found that sugar price in Indonesia has higher potential risk compared to sugar price in India.
ARCH models estimate a conditional variance. The OLS assumption uses Best Linear Unbiased Estimator (BLUE) assumptions, whereas ARCH sees that residual variance at a point of time (t) is a function of residual variance at other time points. The ARCH model was introduced by Engle (1987) and the model was generalized to GARCH by Taylor (1986) and Bollerslev (1986) (2) is a function of an exogenous variable with an error term (e). Equation (3) is a conditional variance by predicting a future period of variance based on information in the past.
Research Model ARCH/GARCH with Dummy Variable
The form of mass communication by the government towards business actors and consumers is relatively effective in maintaining supply and stabilizing rice prices. However, a strong scientific evidence is needed to prove it. Therefore, in this study, we propose a modification to the equation of GARCH model by entering dummy variable "the mass communication and the number of market operations". The function of this dummy variables are to analyze the behavior of the conditional variance at the time of the rice market operation to the price and the stock of rice. The model analyzing the effects of the rice market operation and the number of market operations to the price and the stock of rice is below: (2011) and Miniaoui et al. (2014) on the effects of structural changes from the global financial crisis.
One of the important functions of the media is to respond and act on a particular event. If an estimated change in the stock or price of rice occurs at certain times such as religious holidays or school holidays, it is necessary to have mass communication from the government to calm and stabilize it. Based on Bulog's managerial report (Bulog, 2016) and market operations reporting in the mass media (Tempo, 2016 and Detik, 2016) it can be expected that the mass communication and the number of rice market operations are most prevalent happened a lot in January, May, June, July, and December. This rice market operation is not only happening in the field of technical , but also communicated by the central government, local government, SOEs such as Bulog, and BUMD such as Cipinang Rice Market through the process in the digital economy so that business and consumers have clear and complete information. So, in the month of January, May, June, July, and December, the dummy variable D 2 value becomes 1 because the mass communication and the number of market operations is relatively has happened a lot. Then the dummy variable D 1 value becomes 0 in the month of February, March, April, August, September, October, and November.
Related to the mass communication and the amount of market operations, the government had made regulations in order to stabilize prices and maintain rice stock. One of the latest regulations on rice was the regulation of the President of the Republic of Indonesia Number 71 Year 2015 on the Establishment and Storage of Essentials and Basic Staple Food (PP No. 71 Year 2015) which was very important for the livelihood of many people as a factor supporting the welfare of the community and a determination the smoothness of national development. In order to implement the regulation effectively, the Government and the Indonesia Logistics Agency (Bulog) has been attempting to communicate with business actors and the public through advanced digital technology since July 2015 in order to monitor the implementation of the regulation. The technology was expected to help the price stability of rice and to ensure the stock of rice in the market.
According to Wijayanti, Candra, and Sarjono (2011) the government of Indonesia (Bulog) determines the stock of reserves which is a means of price stabilization in order to foster greater stock as the population growth. The relevant authorities should know how to use stock of rice (release the stock during high price/paceklik season, and collect the stock during low price/harvest season). In this paper, due to the limitations of existing data associated with time series data rice stock in Indonesia, the available time series data is from private sector / Regional-Owned Enterprises (BUMD / Cipinang Rice Market / Pasar Induk Beras Cipinang).
The authors make a modification to the equation of GARCH model by entering a dummy variable to analyze the behavior of the conditional variance before and after the regulation applied as below: (2011) regarding the effects of structural changes from the global financial crisis.
STSM Decomposition
The rice price of Cianjur SLYP, IR-64 I, IR-64 II and rice stock from Cipinang Rice Market are food commodity variables that are difficult to put them into a model. Therefore, a simple model is needed that can explain the dynamics of the changes in those variables. An alternative possible solution to make more direct short-term assessments and forecasts is to decompose and project in a comprehensive model of the STSM Decomposition (Harvey & Peters, 1990) .
The advantages of this STSM approach compared to historical averages are more structured, can model seasonal patterns and irregularity of commodity prices and make their models more robust. STSM decomposition (Harvey & Peters, 1990) and (Durbin & Koopman, 2001) consists of 3 components: (1) Trend components that follow the random walk process. 
. (9)
Where ԏ t is the trend component, μ t is the slope that can be stochastic, and n t is the error of ԏ t , and Ʋ t is the error of μ t . (2) The seasonal component of the specification (y t ) follows the trigonometric model So, y t is the price of the commodity predicted by the trend component (ԏ t ), seasonal (γ t ) and cycle (ψ t ). This model is estimated using the MLE (Maximum Likelihood Estimation) method and difficult to estimate components generated from Kalman filter (Harvey & Peters, 1993) . The software used in this model uses OxMetrics Stamp 7.
Research Data
The ARMA and ARCH/GARCH models are estimated based on 543 daily time series from January 1, 2015 to June 27, 2016 for the price of Cianjur SLYP, IR-64 I, IR-64 II (sentra ramos) rice and rice stock from Cipinang Rice Market in Jakarta (Foodstationjayakarta, 2016a; and Foodstationjayakarta, 2016b) . Especially for STSM, the data modified to 78 weekly data from January 1, 2015 to June 2016 (week 26 th ). Rice price data in units of Rp/kg while the rice stock data in tons. The price of Cianjur SLYP rice is taken because it represents the rice consumed by the middle / upper class with a relatively high price, IR-64I and IR-64II rice prices are taken because it represents the rice consumed by the middle/lower class with a relatively cheap price, while the stock rice is taken because it is a variable between government policies in the form of market operations by increasing rice supply/stock in the market in order to stabilize rice prices. This data can be used by anyone because it is open to the public as a means of socialization of the central government, Bulog and Regional-Owned Enterprises (BUMD) Cipinang Rice Market to business and consumer in the digital economy. Cipinang rice market is actually is traditional market, but this market represent the majority of people that buying rice is mostly goes to traditional market. According to Indrasari et al. (2016) , from 100 respondents in Jakarta, Bandung and Yogyakarta, people bought their rice: 40% from traditional market; 22% from modern market; 13% from mini market; 18% from farmers, mills, rice shops, cooperatives; and 7% from the their own harvest.
Results and Discussion
The form of communication is one of the instruments in the framework of public transparency so that people can obtain correct information and know how much the price and stock of rice on the market. In Indonesia, mass communication is often known as socialization in Indonesia. To be more effective, the government can also utilize information technology such as internet in order to help business actors and consumers access data about stock and price of rice. There are six key advantages of internet in terms of communication (socialization) that can be implemented in rice policy: (1) provide ease of sending and receiving messages quickly and cheap, (2) marketing and business research, (3) easiness to obtain data and information, (4) the cooperation of new product and services development, (5) information exchange by means of communication and socialization between business actors, (6) producers who pay attention to consumer satisfaction can offer product consultation, consumer satisfaction survey, new information exchange (Turban et al., 2005; Samovar and Porter, 1985) . If these six keys can be implemented optimally then it is expected to make people live better.
Government communication / socialization to market operations and rice policy is very important. Therefore, the government commissioned Bulog to procure rice from farmers or imports to ensure the supply and rice price can be affordable by the whole community (Zulham and Ferizal, 2006) . In addition, according to Wijayanti et al. (2011) , the management of rice stocks in Bulog should be watched carefully, especially for the procurement of rice because the supply of rice (stock) negatively effects the price of the producer level. In predicting the price and stock of rice, there is a need for an econometric methodology so that the results obtained have strong statistical evidence and can be justified scientifically. Table 1 shows that the average price of SLYP cianjur rice is more expensive than other rice. The skewness value greater than zero (0) for IR 64I and IR 64II (Sentra Ramos) rice prices indicates that the data distribution is more to the right. The value of kurtosis is greater than three (3) for all rice prices because the quadratic distribution of the price of rice has a fat tail compared to the normal distribution. More than three (3) kurtosis values also indicate heteroscedasticity.
Data Stationarity Test Results
The data were analyzed using Eviews version 7 and version 8 econometric, OxMetrics software. The stationary data test should be performed before estimating ARMA and ARCH / GARCH models. Time coherent data can be said to be stationary if the value of the mean, variance and autocovariance for each lag is constant over time (Gujarati, 2003) . The way to detect the stationarity of an existing variable is by using Augmented Dicky-Fuller (ADF) test. This ADF test is done at a level level. The result is all stationary variables at the level level (Table 2) . Table 3 shows that the best ARMA model for all four variables is ARMA (1,1). One stock variable and three rice price variables are known to have first-order Autoregressive and first-order moving average. The election of the first order is common in the ARMA model because if the order is taken higher (e.g. second or third order) then the effect will be smaller in ARMA model. 
Results of ARMA Analysis

ARCH / GARCH Test Results
This research uses ARCH / GARCH model based on ARMA model. The ARMA result shows that clustering volatility indicates an ARCH effect. Furthermore, to test there ARCH effect or not on model then used ARCH-LM test. Table 4 shows that the price variables of Cianjur SLYP rice, IR 64I rice prices and IR 64II rice prices have a probability below 1%, while rice stock variables have a probability below 5%. This indicates an indication that ARMA analysis (1,1) -ARCH / GARCH will be more effective than using only the ARMA test. The next step is to simulate the ARCH / GARCH test by estimating the parameters using Quasi Maximum Likelihood (QML). This test looks at the ARCH-GARCH model of the lowest value presented in Akaike Info Criterion (AIC) and Schwarz Criterion (SC). Tables 5, 6 , 7, and 8 show that α 1 and α 2 are the coefficients of ARCH and β is the GARCH coefficient. This calculation takes the lowest values of AIC and SC. In addition, there are also significant values of constants, α and β. So, based on the simulation comparison of some models above shows that the best model chosen is ARMA (1,1) -GARCH (1,1) . -3523,7 -3895,9 -3753,4 -5460,5 information significance * = 10%, ** = 5%, *** = 1% Source: authorized results of the authors, 2018. Table 9 shows an estimate of conditional variance to see the effects of "mass communication and the number of market operations" to rice stocks and prices in Indonesia. The estimation results show that the effect of socialization and the number of market operations is negative against the price and stock of rice. Socialization and relatively large number of market operations on rice prices and stocks. This indicates that socialization and relatively large number of market operations are more effective in controlling rice prices and stocks. However, the significance of the dummy variable coefficient only occurs in IR-64 I rice price at D 1 and rice stock on D 1 and D 2 . This indicates that the socialization and the number of rice market operations more affect the stock than the price of rice. The stock of rice as a variable between government policies can be directly affected by market operations by increasing the supply of rice, while rice price variables tend to be more difficult to influence, due to other factors such as consumer tastes and distribution. -3680,9 -3921,7 -3916,6 -5106,4 information significance * = 10%, ** = 5%, *** = 1% Source: authorized results of the authors, 2018. Table 10 shows an estimate of conditional variance to see the effect of rice policy on rice stock and price. The estimation result shows that the effect of rice policy is negative to rice price and stock. Dummy variables after the enactment of rice policy have a greater coefficient in absolute than before the enactment of rice policy on rice price and stock. This indicates that rice policy, especially PP No.71 Year 2015, is relatively effective controlling rice prices and stocks. However, the significance of dummy variable coefficient does not occur at Cianjur SLYP rice price, this situation possible because the price of Cianjur SLYP rice is relatively more expensive compared to IR64 rice price. Apparently for premium quality rice is not required special rice policy to regulate because its market segment is already special with middle / upper level consumers. PP No.71 Year 2015 is more regulated to rice for middle-class consumers who Forecast of rice price of Cianjur SLYP with STSM Decomposition approach can be seen in Figure 2 . The rise of Cianjur SLYP rice price is predicted in 2018. This is an indication that the consumer preferences in the future tend to choose better quality of rice. Cianjur SLYP rice is represents the rice consumed by the middle / upper class society. This means that the increasing of purchasing power of the people in Indonesia can increase the consumption of better quality of rice including Cianjur SLYP rice. This is (Indrasari et al., 2016) , that 78% of rice consumen bought labeled rice in plastic packaging weight between 5-25 kg, the remaining 22 % bought rice in bulk form.
Rice Price of IR 64 I Analysis with STSM Decomposition
STSM Decomposition approach to price of IR 64 rice shows (see Forecast of rice price of IR 64 I with STSM Decomposition approach can be seen in Figure 4 . The IR 64 I rice price is predicted relatively stable in 2018. Although there is an indication of small pattern that in the month of April/May, the IR 64 I rice can be predicted to be rise. Usually, the increase of the IR 64 I only happened in two or three months, after that the price will be stable again. Relevant authorities should consider to take action more during this period of time.
Rice Price of IR 64 II Analysis with STSM Decomposition
STSM Decomposition approach to IR 64 II rice price shows (see Figure 5 ): (1) Dynamics of IR 64 II rice price derived from seasonal, cycle and irregularity components associated with production, distribution and consumption of rice from West Java, Central Java and East Java, (2) Forecast of rice price of IR 64 II rice price with STSM Decomposition approach can be seen in Figure 6 . There is indication that IR 64 II rice price is predicted decline in 2018. There is an indication the the production of IR 64 II price increased because if the rice supply incresed then the price tend to decline. The relevant authorities should consider to maintain the productivity of IR 64 II rice because majority of the Indonesian people prefer to choose cheaper rice. According to (Sutrisno, 2007) , the consumer segment of rice differs between consumers with upper, middle, and lower income, but in general people's preferences (about 60%) still choose cheap price with low to medium quality, while the rest (about 40%) choose rice with good quality.
Stock of Rice with STSM Decomposition
STSM Decomposition approach to Rice Stock shows (see Figure 7) : (1) Dynamics of Rice Stock is derived from seasonal and cycle components associated with production, distribution and consumption of rice mostly from West Java, Central Java, and East Java, The harvest in West Java, Central Java and East Java, can make the Cipinang Rice stock rise again (Republika, 2018) .
CONCLUSION
Based on the calculation, as it turns out that the best model for the four variables with the number of significant variables or more is ARMA(1,1)-GARCH(1,1). It is because the AIC and SC values are the lowest. The estimation result of dummy variables with ARMA(1,1)-GARCH(1,1) indicates that socialization and relatively large number of market operations have a greater impact in controlling rice prices and stocks in the market. However, socialization and number of market operations significantly affected the stock compared to the rice prices. The result of ARMA(1,1)-GARCH(1,1) estimations with dummy variable of rice policy indicates that PP No.71 Year 2015 is relatively effective in controlling rice and stock price. Nevertheless, the significance of the dummy variable coefficient does not occur in the price of Cianjur SLYP rice because the price is more expensive compared to the price of IR64 rice. This indicates that for the type of premium rice is not required special rice policy to regulate it PP No.71 Year 2015 is more effective in regulating rice for middle and lower consumers in terms of maintaining the affordability of rice prices and availability by the government and Bulog. The STSM shows the rice price of Cianjur SLYP, IR 64 I, and stock price are derived from trend, seasonal, and cycle, but rice price of IR 64 II derived from trend, seasonal, cycle and irregularity. In general, the price and stock of rice more fluctuated in the early of the year, especially in the month of January-March. Therefore, the relevant government is expected to maximize rice policy in order to maintain rice price stability in short term, medium term, and long term.
Stakeholders and policy makers related to the price and stock of rice need to see the movement of Cianjur SLYP, IR 64 I, IR 64 II rice price and stock price in Cipinang Rice Market because there are indications that these four variables follows different type of movements. In practices, the policy makers should increased the stock of rice in Cipinang Rice Market at the beginning of harvest season and keep maintaining the stock until paceklik season ends. Moreover, the relevant authorities for rice commodity should consider new regulation that support PP No.71 Year 2015 that might reduce the negative excess of rice price fluctuations especially for IR 64 rice because it is mostly consumed by middle and lower income. 
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